
EXPERIENCE WITH THE WIDAL REAC-
TION IN TYPHOID FEVER.1
BY CHARLES F. WITHINGTON, M.D., BOSTON,

Visiting Physician, Boston City Hospital.
The general experience of the last four or five

years tends to confirm the favorable impression of
the value of the Widal reaction as a diagnostic sign
in typhoid fever. The usual percentage of 95%
of successful results indicates, certainly, a valua-
ble diagnostic aid. The limitations of the test,
however, as to the time of its first appearance,
which is rarely before the sixth day, and often
not before the ninth or tenth, are such as to de-
prive it of the value which one would like to
attach to it for early diagnosis.
In the earlier years of its employment in the

City Hospital, the failures which were noted were

open to the criticism, in some cases, that insuffi-
cient numbers of tests were made. For example :
the test would be applied on the patient's entrance
and once or twice afterwards, and such cases were

erroneously construed as failures of the Widal
reaction.
During the last year, it has been the custom to

perform the test more frequently than at first,
and it has been found that while the reaction
sometimes appeared at a very late period—twenty
or twenty-five days from the onset of the fever

—nevertheless it was generally eventually obtained.
The method of applying the test has been the

following : A few drops of blood have been drawn
from the patient's ear into a small section of glass
tubing, sealed at one end by heat and left open at
the other. After the serum has separated, 1 dropof it is mixed with 10 drops of an active culture
of typhoid bacillus, twenty-four to thirty-six hours
old. The dilution is, therefore, 1 to 11, or 9%.
For a control, a few drops of the unmixed culture
is usually put on the other end of the slide. If
immobility and clumping are present in the serum
culture mixture in course of one-half hour, the
reaction is reported as positive, otherwise not.
In the majority of cases the reaction appears in
ten or fifteen minutes.
With the assistance of my house officer, Dr.

H. H. Smith, I have been able to present the re-
sults of Widal examinations in all the cases of
typhoid fever at the City Hospital during a periodof six months, from May 28 to November 28, 1900.
There were during this period 253 cases of typhoidfever in the hospital which were tested, repeat-edly, by the Widal reaction, in all cases until a

positive result was obtained. In 10 of these cases
there was a constant absence of Widal reaction,
or 4% of failures.
In Case I, which was under observation onlythree days during the fifth week of the disease,the Widal proved negative 3 times.
In Case II, the Widal was absent 10 times, first

on the twelfth day, last on the thirty-third day of
the disease.
In Case III

—

a case fatal from perforation on
the twelfth day

—

it was absent in 4 tests.

In Case IV, it was absent 15 times between
the tenth and fifty-fourth days of the disease.
In Case V, it was absent 7 times between the

fourth and twenty-second days of the disease.
In Case VI, it was absent 12 times between

the sixth and thirty-fifth days.
In Case VII, it was absent 6 times between the

fifth and fortieth days.
In Case VIII, there were 14 negative tests ;

Case IX, 12; Case X, 11.
In all of the above cases, the clinical evidence

of typhoid was satisfactorily conclusive, except in
one where the diagnosis was from autopsy, and in
which, during life, symptoms were uncertain.
This case was, briefly, that of an Italian, speak-
ing no English, who entered in an unconscious
state without any history ever being obtained.
There were no rose spots ; size of spleen was
doubtful ; the abdomen was retracted ; there was
no diarrhea. In this case a lumbar puncture was
made four days after entrance ; fluid was clear
and contained no organisms. The white blood
count remained at 6,000 until the last day of life,
when it arose to 14,000. The diagnosis remained
in doubt, but the autopsy showed typhoid ulcér-
ations, representing, in the opinion of the pathol-
ogist, the fourth week of typhoid, fever. The
spleen was enlarged, and cultures from the gall-
bladder gave bacillus typhosus ; the moderate
leucocytosis may have been " terminal " or else
due to a little abscess between the right lobe of
liver and diaphragm.

Case II had many rose spots, spleen was pal-
pable and the patient had intestinal hemorrhages.Case III presents so many points of interest
that I take leave to report it somewhat in de-
tail. The patient, a boy of fifteen, entered Sep-
tember 7th, having had headache for twelve days,with watery greenish stools for a week. He kept
about, however, till the day before entrance, when
he went to bed and had epistaxis. Rose spots
were present on the eleventh and the spleen was

felt; temperature rather irregular. Widal tests
negative on the second, fifth, eighth and tenth
days. Plasmodia absent. The perforation oc-
curred at 6 a.m. on the tenth day when patient
was taken with sharp abdominal pain—general,
not localized, without nausea or vomiting. One
hour later onset of rigor lasting two hours.
At 8.45 a.m. examination showed slight generaldistention with slight spasm, more marked in rightlower quadrant. Temperature subnormal, pulse
increased in rate, expression rather anxious and
patient suffering considerable pain. Diagnosis of
perforation made by Dr. Ames, in whose care he
was. After administration of | grain of morphia
and j^jj grain of atropia patient's condition im-
proved slightly. Heaters given and hot fomenta-
tions applied to abdomen.
At 9 a.m. seen by Dr. Lund and a few minutes

later by Dr. Munro, who recommended transfer.
Seen one hour later by Dr. Withington who con-
firmed diagnosis and recommended operation.
Parents refused consent. At 12 (midnight).
Patient has steadily grown worse, with rise of

1Read before the Clinical Section of the Suffolk District Med-
ical Society, November 20, 1901.
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pulse and temperature. Expression anxious, face
rather pinched, complains of slight abdominal
pain. Locally distension has increased, with
marked spasm over whole abdomen. Consider-
able tenderness. Pulse poor.

September 16th (10 a.m.). Patient has had no

nausea or vomiting, slept four hours during the
night. Has had two stools since yesterday morn-

ing, both of which were well formed, light yel-
lowish, without blood. General condition has
grown steadily worse. Facies septic. Slight
cyanosis. Abdominal distension more marked,
with great rigidity and spasm, more marked on

right.
September 17th. Since last note patient has

grown steadily worse, though pain in abdomen is
somewhat less. Abdomen excessively distended,
tympanitic, resistant with general spasm. Facies
pinched, anxious, slightly cyanotic, vomiting has
been frequent and controlled only slightly by
morphia. Died at 10.20 a.m.

The temperature dropped immediately after the
perforation to 97°, but rose again to 102°. The
white counts which were made during the fifty-
two hours between perforation and death were

interesting as showing the development of the
peritonitis.

On September 15th, 9.20 a.m., whites, 8,800 ;
10.20 a.m., 14,300 ; 11.20 a.m., 8,600 ; 12.20 p.m.,
12,800 ; 1.20 p.m., 10,600 ; 2.20 p.m., 8,400 ; 5.30
p.m., 10,600 ; 8.10 p.m., 14,300 ; 10 p.m., 13,000.
On September 16th, 8.15 a.m., 20,000; 10 a.m.,
22,200.

Case IV had a few rose spots, the spleen was
felt and there were several intestinal hemor-
rhages. In this, as in all the previous cases, the
temperature chart was characteristic of typhoid.In Case V, the temperature curve was unusu-

ally brief, about twelve days, but the spleen was
felt ; there were headache, vomiting and chills at
the outset ; probable rose spots ; plasmodia were
absent and the case seems pretty certainly to have
been typhoid.
In Case VI, the chart was also characteristic ;

no rose spots were seen ; there was a low white
blood count, and at the end of twenty-two days,
phlebitis developed in the left leg, which recov-
ered after two weeks.
In Case VII, there was a pneumonia at the

outset, but the spleen was enlarged and a few
probable rose spots were noted. The temper-
ature subsided by the lysis typical of a typhoid
fever.

The remaining cases were also fairly typical of
typhoid, one of them, Case IX, having a phlebitis.

We have, thus, 253 cases of undoubted typhoid
with 10 failures of the Widal reaction. But be-
sides these, there were 6 other cases, in which,
although the evidence is not perfectly conclu-
sive, the diagnosis of typhoid was made, and
they all seem to me to have been probably actual
cases of the disease. In these the following num-
ber of negative Widals, respectively, was ob-
tained : eleven, nine, five, five, nine, seven. For
the reason that objection might possibly be made

to the certainty of the diagnosis I have rejected
them from the foregoing list; but if we were to
include them, as we perhaps fairly might,we should
have a total of 259 cases during six months, with
a failure of the Widal reaction in 16, or a little
over 6%.
A typical instance of the tardiness of the Widal

response is illustrated in 1 case, where, after 8
consecutive failures, it was positive for the first
time on the twenty-ninth day.

THE WIDAL REACTION IN TYPHOID
FEVER.1

BY GEORGE B. SHATTUCK, M.D., BOSTON,
Visiting Physician, Boston City Hospital.

Four years ago I presented a paper on the
« Serum Test in Typhoid Fever," at a meeting of
the Association of American .Physicians, when I
reported and attempted to analyse 125 cases of
typhoid fever (clinical) at the Boston City Hospi-tal in which the Widal test had been used.

The conclusions drawn from those cases at that
time were as follows :

(1) The serum reaction may be obtained to-
ward the end of the first week of typhoid fever, but
is both more pronounced and more usual later in
the disease.

(2) It may be present without a relapse at the
end of the fourth month.

(3) It may be absent one day and present the
next.

(4) Of 125 cases of typhoid fever (clinical)
the reaction was absent in only 1 case. In 2 cases
it failed, but there was in each only 1 test, in 1
case on the twelfth and in the other on the eighty-second day.

(5) In 19 cases of other diseases clearly un-

complicated by typhoid there was no reaction.
(6) In 1 case, where the diagnosis must remain

doubtful, although typhoid cannot be positively
excluded, there was a reaction.
(7) In a number of difficult and perplexing

cases the serum test was of distinct service in
establishing or correcting the diagnosis.
(8) This test will probably prove itself a use-

ful aid to clinical diagnosis, and especially in hos-
pital practice.
Dr. Withington's series of 259 cases from the

same hospital, at this later period and after fur-
ther experience, is comparable with my previousseries and therefore, to me, at least, of a double
interest. To supplement his cases, drawn from
the three medical services over a period of six
months up to November 27th, I have gone over
the cases of typhoid fever (clinical) in my own
service for a little more than two months from
November 27th last to February 1st, 25 cases in
all. I see no reason to essentially modify the con-
clusions reached four years ago and above re-

ported. Out of these 25 cases, 1, with a non-

typhoidal chart and otherwise somewhat doubtful
clinically, gave a positive reaction on the tenth

1Read before the Clinical Section of the Suffolk District Medi-
cal Society, February 20, 1901.
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